Fabrication of GRCop-84 Rocket Thrust Chambers 

by 

William Loewenthal and David Ellis 
NASA Glenn Research Center, MS 49-1 , Cleveland OH 441335 


GRCop-84, a copper alloy, Cu-8 at% Cr-4 at% Nb developed at NASA Glenn 
Research Center for regeneratively cooled rocket engine liners has excellent 
combinations of elevated temperature strength, creep resistance, thermal 
conductivity and low cycle fatigue. GRCop-84 is produced from pre-alloyed 
atomized powder and has been fabricated into plate, sheet and tube forms as 
well as near net shapes. Fabrication processes to produce demonstration rocket 
combustion chambers will be presented and includes powder production, 
extruding, rolling, forming, friction stir welding, and metal spinning. GRCop-84 
has excellent workability and can be readily fabricated into complex components 
using conventional powder and wrought metallurgy processes. Rolling was 
examined in detail for process sensitivity at various levels of total reduction, 
rolling speed and rolling temperature representing extremes of commercial 
processing conditions. Results indicate that process conditions can range over 
reasonable levels without any negative impact to properties. 
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Fabrication of GRCop-84 
Rocket Thrust Chambers 
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Rocket Thrust Chambers 
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Ref: www.islandone.org/LEOBiblio/SPBI101 .HTM 
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Why GRCop84 for Rocket Thrust Chambers? 
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Major Fabricating Steps 
Rocket Thrust Chamber 
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Production Of GRCop-84 Powder 

(Crucible Research, Pittsburgh, PA) 
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Canning And Extrusion 

(Crucible Research, Pittsburgh, PA and HC Starck, Coldwater, Ml) 
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Billet Sawing, Flattening and Decaning 

(Lunar Tool and Mold, Cleveland, OH 
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Plate Rolling 

(HC Starck, Euclid, OH) 
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Half Cylinder Forming 

(Spin Tech, Paso Robles, CA) 
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Friction Stir Welding 

(NASA Marshall Space Flight Center, Huntsville, AL) 
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Metal Spinning 

(Spin Tech, Paso Robles, CA) 
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Machining, Plasma Spray Coating 

(Starwin Industries, Dayton, OH; Plasma Processes Inc., Huntsville, AL) 
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Hot Fire Testing 

(NASA Marshall Space Flight Center, Huntsville, AL) 
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Warm Rolling Optimization 
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Warm Rolling Optimization 

Metallography 
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Warm Rolling Optimization Conclusions 
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